Sorghum is used as a substitute of rice in dog food, owing to its nutritional similarity 23 and low cost. However, its use has been associated with negative effects, like a reduction in 24 palatability, digestibility, and enzyme activity, which can decrease nutrient absorption. The 25 presence of condensed tannins (CT) in sorghum may cause these effects. Another tannin group, 26 the hydrolysable tannins (HT), is known for its antioxidant properties. Research has shown the 27 nutritional effects of sorghum on dogs, but the effect of HT on dogs remains unknown. We 28 evaluated the effects of substituting rice with sorghum containing CT and inclusion of 29 commercial extract of HT on digestibility, fecal and urinary characteristics, and postprandial 30 blood glucose levels in adult dogs. Nine adult Beagle were randomly subjected to 4 treatments: 31 (R) 50% rice; (RS) 25% rice + 25% sorghum; (RHT) 50% rice + 0.10% HT; (RSHT) 25% rice 32 + 25% sorghum + 0,10% HT. Tannins did not affect food intake. The digestibility of dry matter, 33 organic matter, crude protein, acid hydrolyzed fat, gross energy, and metabolizable energy 34 (ME) decreased with sorghum inclusion (P < 0.05). Sorghum also decreased protein 35 digestibility (P < 0.05). Greater fecal dry matter was observed with the RHT diet. HT associated 36 with sorghum reduced ME (P < 0.05). Sorghum inclusion enhanced fecal output, without 37 altering fecal score (P > 0.05). No alterations in urinary characteristics were observed. Sorghum 38 and HT did not affect the postprandial blood glucose response measured by the area under the 39 curve (P > 0.05). The substitution of rice by sorghum negatively affected protein absorption 40 and ME of the diets. Sorghum can be considered as a good source of carbohydrates in 41 therapeutic diets for weight control. HT may potentiate the effect of CT, but more research is 42 needed to evaluate its potential use in dog nutrition. 43 44 46
Introduction
To establish the beginning and the end of each period of feces and urine collection, gelatin 150 capsules containing 1 g of iron oxide (III) Fe 2 O 3 were orally given to the dogs. Feces were 151 collected for 5 days and scored as follows: 1 = very hard and dry stool, 2 = hard, dry, firm 152 stool, 3 = soft, moist stool, well formed, 4 = soft and shapeless stool, 5 = liquid stool, diarrhea.
153
After daily collection, feces were weighed and stored in a freezer at -20°C until the end of the 154 trial to perform analysis. Total urine collection was performed daily in the morning and then 155 stored in plastic bottles containing 1 g of thimol (Synth, Diadema, Brazil) and the pH was 156 measured. The urine total volume was measured and kept in a freezer at -20°C until analysis.
Results

203
The dogs normally consumed all the experimental diets offered quickly, without refusal. The Sorghum contained around 4.8% of polyphenol tannins (see Table 1 ), and was the only 208 ingredient in the diets containing a significant amount of tannins. According to this inclusion, 209 1.2% of tannins compound is ensured in the diets. The food was well cooked, based on the 210 gelatinization of starch, and all the diets presented a gelatinization index greater than 90%.
211
Diets had small differences in nutrient concentration owing to rice substitution with sorghum 212 (Table 2) , which had some influence on the variable nutrient uptake for the different diets (see 213   Table 3 ). The intake of crude fiber was higher in dogs fed diets containing sorghum (P < 214 0.0005) but this was not the case when total dietary fiber was evaluated, as dogs had the same plus HT, influencing the reduction in nutrient and energy digestibility.
232
The inclusion of HT reduced the fecal water content, and this effect was greater in dogs fed 233 diets containing sorghum (P < 0.0045) (see Table 4 ). Dogs fed RHT treatment had lower daily 234 fecal production compared to those treated with sorghum (P < 0.0059). Despite these 235 alterations, the mean fecal score did not differ between diets, resulting in dry and firm stools, 236 a desired aspect in the extruded diets. No change was observed in the urinary characteristics analyzed (P > 0.05) (see Table 4 ).
245
However, the urine and feces produced by the dogs fed with diets containing sorghum 246 presented a darker coloration than in the control diet (R).
247
The postprandial glycemic response, measured by the AUC, from 0 to 480 minutes after meal 248 was not significantly different among groups. However, when the initial period is discounted, 249 between 30 and 300 min, dogs fed the RHT diet tended to show the largest area under the curve 250 (P = 0.07), meaning that absorption was greater than other diets in this period. But neither 251 sorghum nor HT in the diets affected the basal, average, minimum, or maximum glycemia (P 252 > 0.05) (see Table 5 ). 
